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ER domains
 
n page 897, Luedeke et al. show that, like the
plasma membrane, the ER can be compartmentalized
into distinct membrane domains. In budding yeast,
this separation restricts the diffusion of ER membrane proteins
between the bud and the mother cell.
The mRNAs of many bud-specific membrane proteins are
actively transported into the bud. To keep these mRNAs and
proteins in the bud, they must be kept from diffusing back into
the mother cell through the ER, which traverses the bud neck.
Using FRAP analyses, the authors show that proteins are kept in
the bud via a diffusion barrier at the bud neck, where rough ER
is replaced by a band of smooth ER.
The lumen of the ER was continuous, as shown by EM
and by the exchange of lumenal ER proteins. But ER membrane
proteins did not exchange—those in the bud stayed in the bud.
At the plasma membrane, mother and bud are separated
by a ring of septin, which the authors show also controls ER
separation. Septin mutants lost the diffusion barrier and the
smooth ER band. Downstream of septin, the loss of Bud6
impaired the diffusion barrier, but did not affect smooth ER
formation. Perhaps Bud6 organizes ER lipids into raft domains
to create the blockade. For now, however, the contributions
of lipids to this system are unknown.
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Sorting the mRNA overﬂow
 
elected mRNAs and their bound
proteins are passed from stress
granules (SGs) to processing
bodies (PBs), according to evidence pre-
sented by Kedersha et al. (page 871).
The group suggests that SGs hold and
sort the overflow from the translational
apparatus, some of which is subsequently
sent to PBs for degradation.
Stresses such as heat shock induce
S
One mRNA species (green) is found in both SGs (blue) and 
PBs (red).
 
In addition to its contribution to polarity, the unusual ER
at the bud neck might control cytokinesis. For instance, if bud neck
ER contains a higher concentration of calcium channels, it might
control the localized calcium release that initiates contraction of
the actomyosin ring. The domain might also pinch the ER in two
at or before cytokinesis. The task now will be to determine whether
ER compartmentalization exists in higher eukaryotes. 
Rough ER (box 1, note ribosomes aligned along the ER membrane) is 
replaced by smooth ER at the bud neck (box 2).
 
the cytoplasmic appearance of SGs—
aggregates of mRNAs that are redirected
from polysomes when translation initiation
is blocked. The new results show that com-
ponents of SGs sometimes flow to sites of
mRNA degradation called PBs. Other pro-
teins are found only at SGs, such as eIF3
and poly(A)-binding proteins, or only at
PBs, such as decapping enzymes.
SGs and PBs formed indepen-
dently—mild heat shock in-
duced only SGs, and PBs
formed even in mutant cells
in which SGs cannot form.
But often their appearance
and disappearance were
linked, with contents flow-
ing from SGs to PBs. Strong
heat shock induced SGs
first and transiently; only
later did PBs appear. SGs
dissolved before PBs when
polysome disassembly was blocked.
PBs were often spatially linked to
SGs. Expression of the SG protein TTP,
which promotes mRNA decay, strength-
ened their interactions. Linkages are
probably a result of shared protein and
RNA components: eIF4E, TTP, and
mRNA species were found in both sites.
More links in the presence of TTP suggest
that more RNA is being sent to PBs for
destruction. If not sent to PBs, mRNA
might move back to polysomes when
translation resumes, or simply continue
waiting at SGs for cellular conditions to
change.
FRAP analysis revealed that some
shared components moved quickly in
and out of SGs and PBs, whereas others
were much slower and might thus be
scaffold proteins. The moving proteins
are probably those that stay associated
with the mRNA as it moves. 
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